Depletion of glutamine enhances sodium butyrate-induced erythroid differentiation of K562 cells.
Human erytholeukemia K562 cells are induced to differentiate along the erythroid lineage by a variety of chemical compounds, including hemin, sodium butyrate and 1-β-d-arabinofuranosylcytosine. We have investigated the induction of erythroid differentiation of K562 cells by glutamine depletion. When K562 cells were cultured in glutamine-minus medium, the induction of hemoglobin synthesis, accompanied by those of heme-biosynthetic enzymes and erythroid transcriptional factors, was observed. This induction was dependent on the temporally marked decrease of intracellular level of glutathione, followed by the marked activation of p38MAPK and SAPK/JNK, but not ERK. Under glutamine-deficient conditions, the treatment of K562 cells with sodium butyrate resulted in the marked enhancement of the induction of heme biosynthesis. Glutamine depletion also accelerated the expressions of erythroid-related factors including α-globin and heme-biosynthetic enzymes, GATA-1 and NF-E2, in sodium butyrate-induced K562 cells. The transcriptional activity of β-globin gene promoter-reporter was markedly enhanced by these treatments, indicating that glutamine deficiency in combination with sodium butyrate treatment gives high efficiency of chemical-induced differentiation in the hematopoiesis process.